India has witnessed high economic growth since the 1980s, and a reduction in the share of income poor, though the measured extent of this reduction varies, has been confirmed by different methods. Poverty, however, has multiple dimensions, hence this paper explores the improvement in other social deprivations. An analysis of poverty from a multidimensional perspective shows the prevalence of multiple overlapping deprivations among the poor. This paper analyses the change in multidimensional poverty in India between 1999 and 2006 using National Family and Health Surveys. We find a strong reduction in national poverty driven relatively more by some of the standard of living indicators, such as electricity, housing condition, access to safe drinking water and improved sanitation facilities, than other social indicators. The reduction, however, has not been uniform across different population subgroups and the pattern of reduction across states has been less pro-poor that of income poverty. In addition, the poorer subgroups have shown slower progress, widening the inter-group disparity in multidimensional poverty. In order to examine trends among the poorest of the poor, we define two additional subgroups of the poor and find that multidimensional poverty reduction has been accompanied by even stronger reductions in the share of the poorest of the poor by both definitions. The in-depth analysis pursued in this paper can also be conducted for other developing countries.
Introduction
India has sustained strong economic growth at over five percent on average during every five-year plan since the 1980s. 1 Although growth in Gross National Income (GNI) has been much higher than most of her neighbouring countries, growth has not been as inclusive as some neighbours' -either in terms of reducing the proportion of income poor or in terms of improving many of the key social indicators. Granted, the share of people living below both the World Bank's $1.25/day poverty line and the national poverty line has fallen by nearly one percentage point per annum on average in the past two decades (GoI 2009 , GoI 2012 ; see Deaton and Drèze 2002 , Datta 2008 , Ravallion 2008 , Chen and Ravallion 2010 , but this reduction has been much slower than the reduction in income poverty in Bangladesh, Pakistan and Nepal, despite these countries' having much lower GNI growth rates than India. 2 India's performance in key social indicators has been even less satisfactory. For example, both the improvements in DPT immunization rates among children aged 12-23 months and access to improved sanitation facilities in rural areas have been worse than most neighbouring countries and even worse than Sub-Saharan countries taken together. 3 Poverty in India has traditionally been measured in terms of consumption and expenditure. The measurement of poverty remains centred on the ability to spend on goods and services rather than the capability to enjoy valuable beings and doings (Sen 1985) , despite methodological revisions, debates (GoI 1993; Sen and Himanshu 2004; GoI 2009; Deator and Drèze 2002, 2009; Subramanian 2011) , acknowledgement of the multidimensional nature of poverty (GoI 2009, p. 3) and of the need for inclusive growth (Ahluwalia 2011) . Poverty is multifaceted and deprivation in per-capita expenditure is an important dimension of poverty. But, perhaps more surprisingly, income poverty does not accurately proxy other deprivations. Empirical studies have shown that significant percentages of those who are multidimensionally deprived are not income poor and vice versa (Laderchi, Saith, and Stewart 2003; Alkire and Kumar 2012) . There is a need to supplement India's long and august tradition of monetary poverty measurement with multidimensional poverty measures that capture the joint distribution of deprivations across the population. Such measures can be used to track national poverty levels; to monitor changes by region, caste, and dimension; and to inform the Below the Poverty Line (BPL) targeting methodologies that are commonly non-monetary in nature (Alkire and Seth 2013) .
In this paper, we analyse India's performance in multidimensional poverty between 1999 and 2006 using an adaptation of the Multidimensional Poverty Index (MPI), which is an international index of poverty introduced by Alkire and Santos (2010) in collaboration with the United Nations Development Program (UNDP). The global MPI has replaced the previously used Human Poverty Index (HPI-1) in the UNDP and has received serious attention both in academic and international policy arenas.
We compare an approximation of the MPI using the second and third rounds of National Family Health Survey (NFHS) datasets. The approximation enables us to make more precise comparison across two time periods. This being said, the global MPI calculated by OPHI and reported by UNDP's Human Development Report is more accurate because it uses richer 1 See GoI (2011-12) , Table A4. 2 See Table 2 .1 on Page 7. 3 See Drèze and Sen (2011) and also information. According to the 'official' international MPI, 53.7% of Indian people were living in households that were multidimensionally poor in 2005-06. The MPI-I approximation, which preserves comparability with previous (weaker) NFHS dataset, identifies only 48.5% of the population as multidimensioinally poor in the same year. Still, we show that the percentage of MPI-I poor people decreased statistically significantly from 56.8% in 1999, by 1.2 percentage points per year.
This finding supplements our understanding of reductions in national income poverty. We further explore where and how this reduction has taken place. To understand where the reduction has occurred, we explore the changes in poverty across various population subgroups, including states, rural/urban areas, castes, religions, and various household characteristics. We find that the reduction has not been uniform across all subgroups. The poorer subgroups, be they the poorer states or poorest caste or religious groups, have shown slower progress than the initially better off subgroups. This finding contrasts with the pattern of national income poverty reduction across states between 1993-94 and 2004-05 based on the National Sample Survey (NSS) datasets, where poorer states did not necessarily record slower progress.
Although between 1999 and 2006, the proportion of multidimensionally poor in India has gone down by 1.2 percentage points per year, this reduction has been much slower than that achieved by some of her neighbours, which are significantly poorer in terms of income. In order to understand how the poverty reduction has taken place, we ask several questions: Has poverty been reduced by reducing the number of barely poor people or by reducing the intensity of deprivations among the poor? Which dimensions have been reduced the most? Has poverty also decreased among those who are the poorest of the poor by various definitions? We find that poverty has mainly been reduced by a statistically significant reduction in the proportion of poor rather than a reduction in the intensity of deprivations among the poor. Comparing across states, we find that some states, for example Andhra Pradesh, have reduced poverty by mostly reducing intensity of poverty among the poor; whereas other states, for example Kerala, has reduced poverty by reducing the proportion of poor people. Nationally, absolute improvements in certain standard-of-living indicatorssuch as access to electricity, access to water, type of housing and access to improved sanitation facilities -have been larger than other social indicators.
To explore the situation of the poorest of the poor, we construct two different poverty measures. The first identifies the poorest people in terms of the intensity of their deprivations; these people are referred to as intensely poor. The second identifies the poorest people in terms of being more deeply deprived in each indicator; these are referred to as deeply poor. These two different subsets of the MPI do not coincide with each other, but both show statistically significant reductions in the proportion of the poorest of the poor. In fact, we find that the reduction in the proportion of multidimensionally poor has been accompanied by relatively faster reductions in both the proportion of intensely poor and deeply poor. The proportion of multidimensionally poor has gone down by 14.6% between 1999 and 2006; whereas the shares of intensely poor and deeply poor have gone down by 20.3% and 26.9%, respectively, during the same period.
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Our paper advances as follows. Section 2 discusses India's performance in various monetary and non-monetary indicators and provides a motivation for analysing poverty from a multidimensional viewpoint in the Indian context. Section 3 outlines the methodology for the international MPI and its properties. Section 4 presents the amendments in the MPI indicators that were necessary in order to make the two rounds of NFHS datasets, and thus the poverty estimates, comparable across time. We present and analyse the national results in Section 5. Results and analyses across subgroups are presented in Section 6. Section 7 investigates the condition of the poorest of the poor using two different subsets of the poor: the intensely poor and the deeply poor. Section 8 concludes.
The Need for Multidimensional Assessment of Poverty
Over the past two decades, India's GNI per capita in current international dollars has grown at a rate of 6.8% per annum (p.a.), which can be found in Table 2 .1. This growth rate is not as high as the growth rate of China, but it has been much higher than most of India's neighbours except Bhutan. Table 2 .1 additionally reports the performance of the countries/regions in some key social indicators in the same spirit as in Drèze and Sen (2011) . Has India's growth rate been inclusive -or, as inclusive as her neighbours -in terms of reducing income poverty and other social indicators?
Looking at the income poverty figures measured by the World Bank's $1.25/day Headcount Ratio for India, we find that it has fallen from 53.6% to 32.7% over the last two decades: a decrease of 0.95 percentage points per annum. This laudatory improvement, however, has been much slower than her neighbours with much lower growth in GNI per capita. Drèze and Sen (2011) powerfully demonstrate that India's progress in some of the other key indicators has also been slower than her neighbours, and we echo similar findings here. For example, the reduction in the Indian fertility rate parallels the reduction in average fertility rate in Sub-Saharan Africa, which is much slower than India's neighbours, Bangladesh, Nepal and Pakistan. India also has the lowest life expectancy rate -one of the components in the UNDP's famous Human Development Index (HDI) -compared to her South Asian neighbours. Bhutan and Nepal had much lower life expectancy at birth in 1990 than India, but their progress has been more than twice as high as that of India's. Even without overlooking India's tremendous progress in the under-five mortality rate, all neighbours except Pakistan have fared much better, and India's progress in DPT immunization rates among 12-23 month olds has been dismal even compared to the Sub-Saharan African countries. Table 2 .1 also includes some key indicators on education and access to services which follow almost the same pattern.
Thus, India's performance in key social indicators has not been satisfactory if we compare her performance with South Asia. India's GNI per capita is nearly 1.9 times larger than that of Bangladesh and her income poverty is nearly 10% lower, but Bangladesh outsmarts India in every key social indicator, as Drèze and Sen (2011) pointed out. Another important observation from Table 2 .1 is that in 1990, China's GNI per capita and $1.25/day headcount poverty was worse than India's, but in all other indicators, except access to safe drinking water in rural areas, China's performance already surpassed India's. And along with growth in income, China has improved these social indicators further to an envious degree.
Hence understanding progress only in terms of income growth is not sufficient. Distinct measures are required to ascertain whether rising national income translates into social gains. While discussing the prospects and policy challenges for the 12 th five-year plan -2017 , 8 Ahluwalia (2011 acknowledges the need for Indian growth to be more inclusive in terms of improving child and maternal health, quality of education through access to basic services, and reducing disparity across social groups and states. Distinct measures are required, because income poverty does not necessarily coincide with deprivations in other social indicators. Franko et al. (2002) and Ruggeri Laderchi et al. (2003) found that more than 60% of adults who were illiterate and malnourished were not income poor. Yet viewing deprivations in each indicator separately does not allow us to distinguish those who are deprived in a single dimension from those who are deprived simultaneously in many dimensions. The multidimensional poverty measures applied below do just that. Drèze and Sen (2011) , with minor additions.
9

Alkire and Seth
Multidimensional Poverty Reduction in India between 1999 and 2006 10 Analysing multiple dimensions of poverty requires the selection of an appropriate index. Various multidimensional indices of poverty have been proposed in the past ten years or so. 4 Given that almost all indicators of social deprivations are either binary or categorical, the counting approaches are best suited. An exploratory empirical illustration for measuring multidimensional poverty has been provided by Jayaraj and Subramanian (2009) using a counting class of social exclusion indices inspired by Chakravarty and D'Ambrosio (2006) . Jayaraj and Subramanian identified eight dimensions from the first and third round of NFHS datasets and showed that multidimensional poverty decreased between 1992-93 and 2005-06. They further found that the already better-performing states had larger reductions in poverty, which supported the findings of Deaton and Drèze (2002) . This study was extended recently by Mishra and Ray (2013) estimating multidimensional poverty using from the NFHS dataset and NSS datasets. Mishra and Ray find that the reduction in multidimensional poverty has been due to a major and steady reduction in poverty in rural areas. 5 The Indian exercise provided by Jayaraj and Subramanian raises the issues clearly. This paper builds on theirs to conduct a more definitive and exhaustive analysis of multidimensional poverty. For our analysis in this paper, we use the Multidimensional Poverty Index reported in the UNDP's Human Development Report 2011 (UNDP 2011) for the purpose of international comparisons across countries. According to this international MPI, 53.7% of Indian people were living in households that were multidimensionally poor in 2005-06 and India's overall MPI value was 0.283 (UNDP 2011). We use an adaptation of this international index for our analysis in the same spirit as the World Bank's $1.25/day measure, while acknowledging that a different measure could be developed to reflect India's plans and goals more directly (Alkire and Seth 2013) . The MPI is an adaptation of the methodology proposed by Alkire and Foster (2011) , which has several useful properties that allow a deeper analysis of multidimensional poverty. Some studies have already used the MPI in the India context. For example, Alkire and Seth (2013) finds that the Indian states do not rank in a similar manner based in the MPI and income poverty. Implementing the MPI using data from three districts of Madhya Pradesh and Rajasthan, Alkire and Kumar (2012) find that of the 40-47% of households that are identified as multidimensionally poor or income poor, only 14% are poor by both income and multidimensional poverty measures. We outline the MPI methodology and its properties in the next section.
Methodology
The international MPI, which was developed by Santos (2010, 2013) in collaboration with the UNDP and first appeared in the 2010 Human Development Report, is one particular adaptation of the adjusted headcount ratio ‫ܯ(‬ ) proposed in Alkire and Foster (2011) . This section outlines the methodology and relevant properties that are used in the subsequent sections to understand the change in India's multidimensional poverty. 
The Adjusted Headcount Ratio
Suppose at a particular point in time, there are ݊ people in India and their wellbeing is evaluated by ݀ indicators. 6 We denote the achievement of person ݅ in indicator ݆ by ‫ݔ‬ ∈ ℝ for all ݅ = 1, … , ݊ and ݆ = 1, … , ݀. The achievements of ݊ persons in ݀ indicators are summarized by an ݊ × ݀ dimensional matrix ܺ, where rows denote persons and columns denote indicators. Each indicator is assigned a weight based on the value of a deprivation relative to other deprivations. The relative weight attached to each indicator ݆ is the same across all persons and is denoted by ‫ݓ‬ , such that ‫ݓ‬ > 0 and ∑ ‫ݓ‬ ௗ ୀଵ = 1.
For single-dimensional analysis, people are identified as poor as long as they fail to meet a threshold called the 'poverty line' and non-poor otherwise. In multidimensional analysis based on a counting approach -as with the adjusted headcount ratio -a person is identified as poor or non-poor in two steps. In the first step, a person is identified as deprived or not in each indicator subject to a deprivation cutoff. We denote the deprivation cutoff for indicator ݆ by ‫ݖ‬ and the deprivation cutoffs are summarized by vector ‫.ݖ‬ Any person ݅ is deprived in any indicator ݆ if ‫ݔ‬ < ‫ݖ‬ and non-deprived, otherwise. We assign a deprivation status score ݃ to each person in . A person is identified as poor if ܿ ≥ ݇, where ݇ ∈ (0,1]; and non-poor, otherwise. 7 The deprivation scores of all ݊ persons are summarized by vector ܿ.
After identifying the set of poor and their deprivation scores, we obtain the adjusted headcount ratio ‫ܯ(‬ ). The well-known focus axiom requires that while measuring poverty the focus should remain only on those identified as poor. 8 This entitles us to obtain the censored deprivation score vector ܿ(݇) from ܿ, such that ܿ (݇) = ܿ if ܿ ≥ ݇ and ܿ (݇) = 0, otherwise. Then, ‫ܯ‬ is equal to the average of the censored deprivation scores:
Properties of the Adjusted Headcount Ratio
We now outline some of the features of ‫ܯ‬ that are useful for analysis in the paper. The first is that ‫ܯ‬ can be expressed as a product of two components: the share of the population who are 12 multidimensionally poor or Multidimensional Headcount Ratio ‫)ܪ(‬ and the average of the deprivation scores among the poor only ‫.)ܣ(‬ Technically: The second feature of ‫ܯ‬ is that if the entire population is divided into ݉ mutually exclusive and collectively exhaustive groups, then the overall ‫ܯ‬ can be expressed as a weighted average of the ‫ܯ‬ values of ݉ subgroups, where weights are the respective population shares. We denote the achievement matrix, the population, and the adjusted headcount ratio of subgroup ℓ by ܺ ℓ , ݊ ℓ , and ‫ܯ‬ (ܺ ℓ ), respectively. Then the overall ‫ܯ‬ can be expressed as:
This feature is also known as subgroup decomposability and is useful for understanding the contribution of different subgroups to the overall poverty. 11 Note that the contribution of a subgroup to the overall poverty depends both on the poverty level of that subgroup and that subgroup's population share.
The third feature of ‫ܯ‬ is that ‫ܯ‬ can be expressed as an average of the censored headcount ratios of indicators weighted by their relative weight. The Censored Headcount Ratio of an indicator is the proportion of the population that is multidimensionally poor and is simultaneously deprived in that indicator. Let us denote the Censored Headcount Ratio of indicator ݆ by ℎ . Then ‫ܯ‬ can be expressed as:
Where ݃ (݇) = ݃ if ܿ ≥ ݇ and ݃ (݇) = 0, otherwise. Similar relationships can be established between ‫ܣ‬ and the deprivations among the poor. Let us denote the proportion of poor people deprived in indicator ݆ by ℎ . Then, dividing both sides of the above relationship by ‫,ܪ‬ we find:
Breaking down poverty in this way allows an analysis of multidimensional poverty to depict clearly how different indicators contribute to poverty and how their contributions change over time. Let us denote the contribution of indicator ݆ to ‫ܯ‬ by ߶ . Then, the contribution of indicator ݆ to ‫ܯ‬ is:
The Multidimensional Poverty Index (MPI)
The international MPI is an adaptation of ‫ܯ‬ with a particular choice of indicators, deprivation cutoffs and relative weights, and a poverty cutoff. The international MPI is based on ten indicators grouped into three dimensions reported in Alkire, Roche, Santos, and Seth (2011) 12 If a household has no school-aged children, the household is treated as non-deprived. 13 A woman with BMI below 18.5 m/kg 2 is considered undernourished. A child is considered undernourished if the body weight, adjusted for age, is more than two standard deviations below the median of the reference population. 14 If no woman in a household has been asked this information, the household is treated to be non-deprived.
An Almost MPI for Inter-Temporal Analysis
Although we try to replicate the international MPI indicators as closely as possible, our selection is affected by the second round of NFHS dataset used in this analysis. We first describe the datasets and major differences between them. We then elaborate on the necessary amendments required in the MPI indicators, which were outlined in Table 3 .1, in order to obtain comparable results across time. In this paper, we refer to the amended version of the international MPI used to analyse inter-temporal poverty in India as MPI-I.
Data for Analysis
For our analysis, we use the second and the third round of NFHS datasets for years 1998/99 (NFHS2) and 2005/06 (NFHS3), respectively. We would have preferred to also use the first NFHS dataset for analysis, but no nutritional information was collected in that survey. Thus, we face a trade-off between not being able to use any nutritional information and being able to use the information on the rest of the indicators for an additional point in time. Given that undernutrition is a major concern in the Indian context, we have decided to use the nutritional information. The NFHS2 and the NFHS3 are both representative nationally and across 28 states and the union territory of Delhi. 15 The samples were collected through a multi-stage, stratified sampling procedure. The NFHS2 and the NFHS3 datasets contain information for 92,486 and 109,041 sample households, respectively. 16 Although these two datasets are similar in many aspects, there are five major differences that require consideration. The first difference is the duration over which samples were collected. Samples in NFHS3 were collected between November 2005 and August 2006; whereas in NFHS2, they were collected between November 1998 and July 2000. 17 However, 99.3% of the Indian population in the NFHS2 were sampled between November 1998 and August 1999. 18 Apparently, there is no significant loss of comparability due to this first difference alone, but the next four differences require explicit adjustments in the datasets. The second difference is that, both women in the age group of 15-49 years and men in the age group of 15-54 were interviewed in NFHS3; whereas, in NFHS2, no men but only ever married women in the age group of 15-49 years were interviewed. The third difference is that in NFHS3, anthropometric information was collected for all children under the age of five years in the interviewed 15 The other alternative dataset for this analysis would have been the National Sample Survey data collected by the Ministry of Statistics, Government of India. The quinquennial surveys on 'consumption expenditures' and 'employment and unemployment' are large and collect information from between 100,000 and 130,000 sample households, but information on all dimensions is not available from each survey unlike in the NFHS. The consumer expenditure survey collects information on detailed consumption expenditure, but not enough information on education; whereas the employment and unemployment survey collects information on education and labour market participation, but not enough information on standard-of-living or health indicators. Moreover, none of these surveys collects any anthropometric information. As an alternative, one may suggest using the information on average nutritional intake of each household which is expected to affect anthropometric outcome. However, this indicator is difficult to justify: being non-deprived on average nutritional intake does not ensure that nutrition has been distributed equally within the household, nor that there is no under-nutrition in those households (see, for example, Haddad and Kanbur 1990) . We instead prefer to use the direct anthropometric information on women and children available in the NFHS. 16 Note that the NFHS datasets are not representative of the homeless population or those who live on alms. Also, they lack anthropometric information for anyone from the households with no women in the 15-49 age group. 17 In NFHS2, samples covering 80.5% of the Indian population were collected in 1999; and in NFHS3, samples covering 92.6% of the population were collected in 2006. So, we take 1999 and 2006 as our reference years for inter-temporal comparison. 18 Samples in Tripura were collected between May 2000 and July 2000. For Meghalaya and Nagaland, samples were collected between May 1999 and January 2000. For Jammu and Kashmir and Karnataka, 3.7% and 0.4% of the samples were collected in September 1999, respectively. Thus, precautions should be taken when drawing any conclusions based on the inter-temporal comparison of Meghalaya, Nagaland and Tripura. The margin of error in comparison should be much lower for Jammu Kashmir and Karnataka.
households; whereas, in NFHS2, anthropometric information was collected for all children under the age of three years living with their mother in the interviewed households. Fourth, in NFHS3, the school attendance information was collected for children who were five years or older; whereas, in NFHS2 school attendance information was collected for children who were six years and older. Moreover, in NFHS3, it was specifically asked if a child had attended school anytime in the academic term 2005-06; whereas in NFHS2, it was simply asked if a child was still in school irrespective of any particular academic term. Fifth, unlike in NFHS3, NFHS2 collected no information about the floor materials of the houses. Thus, in order to have robust comparisons of multidimensional poverty across two periods, adjustments are required in certain MPI indicators.
Comparable Indicators across Time
Out of the ten indicators listed in Table 3 .1, six are identical to the international MPI, but four indicators require adjustments due to the differences in the two NFHS datasets: nutrition, mortality, school attendance, and flooring material. We refer to the deprivation cutoffs in Table  4 .1 as the MPI-I cutoffs. Differences in these four indicators cause the MPI-I to appear lower than the international MPI, but in fact the international MPI is more accurate because it uses richer information which has been dropped from the MPI-I in order to create comparability.
The nutrition indicator in the NFHS3 dataset has been adjusted to match the information available in the NFHS2 dataset. Unlike the international MPI, we identify as deprived in nutrition those who live in a household having at least one ever married woman or having any child less than three years being under-nourished. For the international MPI, the households from which no women were interviewed and no anthropometric information for children under the age of five years was collected were assumed to be non-deprived. For the MPI-I, we additionally assume that the households from which no ever married women were interviewed and no anthropometric information for children under the age of five years was collected are nondeprived. This identifies a smaller proportion of the population as deprived in nutrition.
The next indicator requiring adjustment is mortality. Two adjustments have been made with this indicator. First, for the international MPI, child mortality information was collected both from the interviewed women and men. However, in order to match the information available in NFHS2, the information on child mortality in NFHS3 is restricted to ever married women only. Second, by child mortality in this paper, we consider under-five mortality, following the definition of child mortality in the fourth Millennium Development Goal instead of the death of any child of any age as in the international MPI. Consequently, this indicator also identifies a slightly smaller proportion of the population as deprived compared to the international MPI.
The fourth difference between the two datasets necessitates certain adjustments in the attendance indicator. In NFHS3, it was asked if a child had attended school sometime in the 2005-06 academic year; whereas, in NFHS2, it was asked if the member was still in school during the interview. These two questions are not comparable mainly because the period of the survey does not coincide with any particular academic year. The academic year, as assumed in NFHS3 begins in April of a year (IIPS 2007, p. 31 ) and the interviews were conducted between November and August of the following year for both NFHS2 and NFHS3. Before April 1999, a six-year-old child could have been attending during the 1998-99 academic year; whereas in or after April 1999, a six-year-old child could have been attending during the academic year 1999-2000. In NFHS3, however, it was specifically asked if a child had attended school in the 2005-06 academic year. The final indicator requiring adjustment is flooring. In the international MPI, flooring has been used as an indicator and a household is identified as deprived if the floor of the house is made of low-quality materials such as dirt, sand or dung. However, unlike in NFHS3, no specific information was collected on the floor, wall and roof materials of the houses in NFHS2. Instead, both surveys collected information on the type of house where households reside. The type of house is divided into three categories: kaccha, semi-pucca and pucca. The pucca houses are entirely built with high-quality materials; the semi-pucca houses are built with partly high-quality materials and partly low-quality materials; and the kaccha houses are built with low-quality materials throughout. In place of 'flooring material' in the international MPI, we consider a somewhat related indicator that uses information on the ownership of land in addition to the type of house so that a similar proportion of population is identified as deprived. 21 We identify all households living in kaccha houses as deprived. In addition, we identify those households as deprived that live in semi-pucca houses, unless they own five acres or more of unirrigated land or 2.5 acres or more acres of irrigated land. 22 When this housing indicator is crossed with the 19 For NFHS2, the academic year we consider is 1998/99. For NFHS3, the academic year we consider is 2005/06. 20 The adjustment in the attendance indicator does not solve the issue of incomparability altogether because in rural areas, children tend to be admitted in schools late. So, the children at the age of seven or eight from the households interviewed in or after April 2006 may have been attending schools in academic year 2006-07, but reported not attending in academic year 2005-06. This may cause the attendance indicator to over-estimate deprivation in this indicator to some extent in 2006 compared to 1999. 21 An alternative indicator could have been the type of house irrespective of any land ownership information and identify all households living in either kaccha or semi-pucca houses as deprived. However, this alternative indicator identifies more than 55% of the population as a deprived, which is much larger than the nearly 48% of the population identified as deprived based on the type of floor material in NFHS3. 22 Similar criteria have been used by the Indian government to exclude households from being interviewed for receiving Below the Poverty Line (BPL) cards (GoI 2011).
flooring indicator using NFHS-3, both indicators identify 43% of people as deprived by either indicator and 46% as non-deprived by either indicator. They disagree regarding the deprivation status of the remaining 11% of people.
The above adjustments in four indicators make both datasets comparable across the two time periods, enabling us to analyse trends rigorously.
National Performance
Based on the comparable indicators, did the overall situation of the poor in India improve between 1999 and 2006? The answer is yes. First, looking at the indicators separately, we find that India's performance in every indicator has improved, as Table 5 .1 shows. The first column of Table 5 .1 lists ten indicators. The next three columns report the proportion of population who are deprived in each indicator for year 1999 and their lower and upper bounds for the 95% confidence intervals. The following three columns report the same for year 2006. The final column on the right shows the absolute changes in deprivation and whether these changes are statistically significant.
We find from Table 5 .1 reports the changes relative to the percentage deprived in 1999. The rates of change across dimensions are more even. The relative changes in the health and education indicators range from 5.8 percent in 'attendance' to 15.9 percent in 'schooling'. The relative changes in the standard of living indicators range from 3 percent in cooking fuel to 18.8 percent in housing and 32.1 percent in water. Changes in water, housing and electricity indicators are larger than the reductions in health and education indicators both in an absolute as well as a relative sense. Among health and nutrition, the highest absolute reduction occurs in nutrition and child mortality, whereas the highest relative reduction is in schooling and child mortality. 23 In the previous section, we noted that two different questions were asked in NFHS2 and NFHS3 while collecting the school attendance information. Consequently, in 2006, the attendance rate of six-year-old children was notably lower than in 1999. The attendance rate among seven-year-old and eight-year-old children was also lower in 2005, but by a smaller margin. A potential reason may be that children in rural areas tend to start attending schools at a relatively older age. However, the attendance rate among children in the age group of 9-14 years increased by more than 5% between 1999 and 2006. The enrolment rate and attendance rate in the late 1990s and early 2000 had improved following the first and second rounds of the NFHS datasets (not the third round used in this paper) and the NSS datasets, respectively (see Kingdon 2007 and Sankar 2007 Table 5 .1 explains how the deprivations in different indicators have changed over time. Let us now see how multidimensional poverty has changed over time. Table 5 .2 reports the adjusted headcount ratio ‫ܯ(‬ ) and its two components -the multidimensional headcount ratio ‫)ܪ(‬ and the average intensity among the poor ‫)ܣ(‬ -when the poverty cutoff is equal to one third of all weighted indicators (or ݇ = 1/3). Note that ‫ܯ‬ is equal to the MPI-I. Breaking it down, we find that the reduction has been due mainly to a statistically significant reduction in ‫.ܪ‬ Although the fall in ‫ܣ‬ was also statistically significant, the magnitude has been much smaller. Knowing that multidimensional poverty has fallen nationally, it is of interest to explore the composition of poverty. We have already noted in Table 5 .1 that the reductions in all ten 24 Note that as a consequence of rounding the numbers to the nearest possible decimals, there may remain some discrepancies in reported numbers. This is applicable to the reported figures in subsequent tables in the paper. 25 If a change is statistically significant, then it is denoted by '*'. The statistically significant changes are also denoted by '*' in the subsequent tables. We consider a reduction as statistically significant if the lower bound of the 1999 estimate is not lower than the upper bound of the respective 2005 estimate. 26 In order to check the robustness of the change in poverty to weights across dimensions, we also have also computed the figures for four alternative weighting structures. The first alternative attaches a 50% weight to the education dimension and distributes 25% across each other dimension. The second alternative similarly attaches a 50% weight to health, and the third attaches a 50% weight to the standard-of-living dimension. The fourth alternative weights each of the ten indicators equally. We find that the Adjusted Headcount Ratios for all four alternative weighting structures have fallen between 2.3-2.5% per annum. Similarly, the multidimensional headcount ratios have fallen between 0. The censored headcount ratio represents the proportion of the population residing in households that are simultaneously multidimensionally poor and are deprived in that indicator. By definition, the weighted average of the censored headcount ratios is equal to the adjusted headcount ratio. The fall in censored headcount ratios was statistically significant for all ten indicators. Note that the reductions in the censored headcount ratios do not necessarily replicate the reduction patterns in the reduction in the 'raw' deprivations reported in Table 5 .1. The reduction in 'schooling' is almost the same for both, whereas the reduction in the censored headcount ratio is larger for 'attendance', 'mortality', 'nutrition' , 'cooking fuel', and 'assets' and is smaller for the rest. Note that there has not been any significant reduction in deprivation in the 'attendance' indicator in Table 5 .1 -indeed its contribution increased the most of any indicator -but its reduction in terms of the censored headcount ratio is significant. This has been caused partly because of a much larger reduction in the multidimensional headcount ratio and merits clarification. The relative changes in corresponding censored headcount ratios are slightly larger than the 'raw' headcount ratios. The relative changes in the censored headcount ratios in 'electricity', 'water', 'housing' and also 'sanitation', are larger than the changes of any health and education indicators. As in the case of the raw headcounts, the absolute reduction of nutrition and mortality exceed those of education indicators, whereas relative reductions are strongest in mortality and schooling.
The story can be further explained by interpreting the censored headcount ratios with respect to the percentage of people who are poor. For this reason, in the middle three columns, we show how the deprivation profile of each indicator has changed among the poor only (that is, we divide the censored headcount by the percentage of poor people). For example, 37.2% of the multidimensionally poor in 1999 are deprived in 'schooling '; and in 2005, 36 .3% of the poor remain deprived in this indicator. If we look at 'attendance', 'nutrition', and 'cooking fuel', we find that, in each case, deprivations among the poor have increased. On the other hand, the 20 indicators that have registered larger reductions in Table 5 .1 also registered larger reductions in deprivations among the poor. In the final three columns, we report the (weighted) contribution of indicators to overall poverty. Note that the three indicators with the highest censored headcounts among the poor also show larger contributions to the overall poverty, as do those indicators carrying larger weights.
To summarize, India's significant reduction in multidimensional poverty has been accompanied by larger reductions in the censored headcount ratios of the standard-of-living indicators, each of which fell by 6-10%. In contrast, the censored headcount ratios of the health and education indicators fell by merely 1.9 to 4.9%. Hence, again in this high-resolution analysis we see that India's reduction of health and educational deprivations has been quite sluggish, even in comparison with her reduction of non-monetary, standard-of-living indicators.
Performance across Population Subgroups
Understanding the change in poverty and its composition at the national level is not enough. India is a gigantic country with diverse population subgroups, and it is imperative to enquire if the change has been shared uniformly across subgroups. The major population subgroups in which we are going to divide the Indian population are states, rural and urban areas, castes and religious groups. We also combine some of these different subgroups.
Performance across Geographic Regions
First, we consider India's performance across two geographic classifications: across rural and urban areas and across states. 28 The results are reported in Table 6 .2. The left column lists the population subgroups. The next four columns report the population share, adjusted headcount ratio ‫ܯ(‬ ), multidimensional headcount ratio ‫)ܪ(‬ and average deprivation shares among the poor ‫)ܣ(‬ of these subgroups in 1999. The next four columns to the right report the same statistics in 2006. The final four columns report the changes over time and whether these changes have been statistically significant.
Both ‫ܯ‬ and ‫ܪ‬ in rural and urban areas register statistically significant reductions. Quite satisfactorily, rural areas as a whole have registered larger reductions in both ‫ܪ‬ and ‫ܣ‬ and thus a considerably larger reduction in ‫ܯ‬ . However, note that the urban population share has increased by nearly 4% across this period. It is difficult to argue that the birth rates among people in urban areas have been so much higher than in rural areas; rather this also likely includes rural-urban migration, including, it might seem, some of the poor. Now, looking at the changes in the average deprivation share or intensity, we find that the rural average deprivation share has decreased by 1.3 percentage points in comparison to a mere 0.5 percentage point for urban areas. The possible explanation may be that the poorer population from rural areas migrated to urban areas for a possible change in fortune, thus reducing the apparent rate of poverty reduction in urban areas.
Although the urban-rural disparity in multidimensional poverty has gone down, we should mention that the urban-rural difference in multidimensional poverty is still much larger than the urban-rural difference in income poverty. Deaton and Drèze (2002) and Sen and Himanshu (2004) , however, concluded that the urban-rural disparities increased during late 1990s. Note that rankings of states by ‫ܯ‬ and by ‫ܪ‬ are not necessarily the same mainly because of differences in ‫.ܣ‬ Some countries have reduced ‫ܯ‬ by mostly reducing ‫;ܪ‬ whereas, others have reduced ‫ܯ‬ by also reducing ‫.ܣ‬ Figure 6 .1 plots the change in ‫ܪ‬ on the horizontal axis and the change in ‫ܣ‬ on the vertical axis. The figure shows that Andhra Pradesh has reduced ‫ܯ‬ by reducing ‫ܣ‬ relatively more than ‫;ܪ‬ whereas Kerala has reduced ‫ܯ‬ by reducing ‫ܪ‬ more than ‫.ܣ‬ Tamil Nadu has reduced both ‫ܪ‬ and ‫ܣ‬ in a balanced manner. Punjab and Nagaland, on the other hand, have reduced ‫ܪ‬ but not ‫.ܣ‬ From the rural-urban analysis, we found that the disparity in poverty between these two regions has declined over time. However, the same is not quite true when we analyse India's performance across states. Overall, the less-poor states in 1999 reduced poverty more than their poorer counterparts. Given that the poorest states reduced poverty at a rate that was below the Like the multidimensional headcount ratio, we find a similar trend when we plot the adjusted headcount ratio on the horizontal axis and its change on the vertical axis. The reason may be that deprivations in other non-monetary and social indicators have not changed in the same way as income has changed across states. In order to understand which indicator may have caused this trend in ‫ܯ‬ and ‫,ܪ‬ we use the property of ‫ܯ‬ which allows it to be expressed as a weighted average of the censored headcount ratios of the ten indicators. In Table A3 in the appendix, we present graphs to explore which indicators may be responsible for this trend. We find that most of the indicators, except 'attendance' and 'water', have similar trends as overall poverty. The states with higher censored headcount ratios in 1999 have not made relatively larger reductions by 2006. This is quite a disturbing finding and categorically shows a need for improvement.
Not all states have reduced multidimensional poverty in the same manner. For example, Madhya Pradesh and Uttar Pradesh both had similar level of ‫ܯ‬ in 1999: 0.368 for Madhya Pradesh and 0.348 for Uttar Pradesh. They reduced poverty statistically significantly by similar magnitude over the seven year period, but by improving in different indicators. Schooling, attendance and mortality had much larger reductions in censored headcount ratios in Madhaya Pradesh than in Uttar Pradesh; whereas sanitation, water and assets had much larger reductions in censored headcount ratios in Uttar Pradesh than in Madhya Pradesh. These improvements can be verified by looking at the reduction in the contribution of these indicators to the overall poverty presented in Table A4 in the appexdix. 31
Performance across Social Groups
Besides understanding the change in poverty across geographical regions, it is important to understand how poverty has changed across different social groups. The two subgroups that 30 We also analysed the trend in another way, restricting our scope to the 16 large states of India. For the income headcount ratios, the downward slope vanishes. In fact, the trend line shows no slope. The MPI headcount ratios, however, still show a trend with a strictly positive slope. It would be desirable to analyse a longer time period for MPI comparisons, but this is not possible. 31 We present the improvement in the percentage of population deprived, censored headcount ratios and the change in the contribution of each indicator across all geographic regions in Table A4 in the Appendix.
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certainly are of interest in the Indian context are castes and religions. The results are reported in Table 6 .2 with the same structure as in Table 6 .1. 32 The first four rows in Table 6 .2 report the results across castes and tribes. We classify the population into the four categories that were feasible in the NFHS datasets: Scheduled Castes (SC), Scheduled Tribes (ST), Other Backward Classes (OBC), and General. The general category includes all but those residing in households self-identified as SCs, STs, or OBCs. It is clear from the table that there have been statistically significant reductions in both ‫ܯ‬ and ‫ܪ‬ for each of the four subgroups. However, the reduction has not been uniform across all subgroups. The fastest reduction in the proportion of poor has taken place among the general category (12.2%); whereas the slowest reduction has taken place in the ST category. This trend results in enhancing disparity because the prevalence of multidimensional poverty was highest within the ST category and lowest within the general category in 1999, hence the gap between these two groups widened in 2006. The large reduction in the multidimensional headcount ratio among the general category should, however, be interpreted with more care. Note that there has been a shift of population from the general category to the OBCs between 1999 and 2005 (see GoI 2006, pp. 6-7). It may be possible that a less well-off group of people from the general category have been moved to the OBC category causing a larger apparent reduction in the proportion of poor within the general category. Reduction in ‫ܯ‬ has also been slowest among STs, but highest among SCs instead of the general category -which is a positive finding. It appears that SCs have had a much faster reduction in the average deprivation shares among the poor; whereas, although a larger number of poor have been lifted out of poverty within the general category, the average deprivation shares among those who have remained poor have not changed.
Let us now analyse how different religious groups in India have performed over time using the next five rows in Table 6 .2. We have classified the population into five major groups: Hindu, Muslim, Christian, Sikh and Others. 33 It is evident that more than 80% of the population reside in Hindu households and nearly 14% in Muslim households. The population composition in 32 Note that in Table 6.2 and Table 6 .3 the population weighted average of subgroup ‫ܯ‬ 's and ‫'ܪ‬s should be equal to the national ‫ܯ‬ and ‫.ܪ‬ However, as some households did not report their social status, the population-weighted averages may not be equal to the national estimates. Another possible source of mismatch may be that we have rounded the statistics to closest possible decimals. A common feature in the subgroup analysis across states and across social groups is that poverty in the subgroups with the lowest poverty has fallen faster than for subgroups with the highest poverty, although in between are some positive outliers such as Orissa and SCs. At the state level, we have found that poorer states such as Bihar, Uttar Pradesh, Madhya Pradesh, Rajasthan and West Bengal have had a slower reduction in poverty than the less-poor states such as in South India. Among castes, the reduction in poverty among Scheduled Tribes, which have been poorest, has been slowest. Similarly, poverty for Muslims, the religious group with the highest poverty in 1999, has fallen the least. Hence, although there has been a statistically significant reduction in poverty nationally, it has not been uniform across different subgroups and in fact disparity across these subgroups in terms of poverty increased between 1999 and 2006.
Performance across Household Characteristics
We now explore if poverty varies across household characteristics. We classify the population in three different ways: by household head's gender, household head's education, and by household size. The results across household characteristics are reported in Table 6 .3. 34 We present the improvement in the percentage of population deprived, censored headcount ratios and the change in the contribution of each indicator across social groups in Table A5 in the Appendix.
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households. The reduction in national poverty has been solely driven by a reduction in poverty among the male-headed households, whose ‫ܯ‬ decreased at a statistically significant level from 0.302 by 0.055 point. Similarly, ‫ܪ‬ has decreased 9.1 percentage points, from 57.1% in 1999 to 48% in 2006. However, poverty was unchanged among female-headed households. Instead, their average deprivation share increased by 1.1 percentage points. Hence, it appears that the reduction in the overall poverty has not helped the female-headed households. To understand this particular matter better, further research is required.
The next five rows of Table 6 .3 report the results when the population is divided by the education level of the household head. Poverty among all groups has fallen significantly. As expected, the prevalence of poverty is negatively related to the level of education of the household head. The composition of population has changed over time. The positive aspect is that the population share of households where the head has finished more than 6 years of education has increased and those in households where the head has finished only 1-5 years of education decreased. Also, poverty has decreased fastest for the group whose heads have 1-5 years of education. However, the population share among households where the head has not completed any education has not changed. Furthermore, the rate of poverty reduction for this, the poorest group, which comprises 37% of the population, is lower than for households whose heads have 1-10 years of schooling. So yet again, we see that the poorest group has reduced its poverty at a slower rate than others; thus, the disparity between the poorest group and the rest may have increased. For example, in 1999, the poorest group was 1.4 times poorer than the nextpoorest group; in 2006, it was 1.6 times poorer.
The final five columns analyse poverty when the population is divided by the size of the households. In 2006, more people live in smaller households. The proportion of people living in households with 1-3 members has increased from 10.2% to 14.6%, and the proportion of people living in 4-5 member households has increased from 31.6 to 36%. Thus, the proportion of people living in households with five or fewer members has increased from 41.6% to over 50%. Poverty, in both periods, is higher in larger households. Although poverty has fallen significantly across all subgroups in this categorization, the reduction has been much faster among households with 5 members or fewer. Indeed, as before, the least-poor households reduced poverty the fastest (those with 1-3 members), whereas the poorest group (having 8-9 members) had the slowest rate of reduction. Thus, disparity in poverty across groups has also increased in this case once again.
The studies in this section document how, across many different definitions of population subgroups (region, caste, religion, household head's gender and education, or household size) poverty among the poorest subgroups has been reduced at the slowest rate, thus poverty reduction has gone together with increasing disparity among these subgroups.
Poverty among the Poorest of the Poor
As of now, we have analysed how poverty has changed nationally and across subgroups using mainly three statistics: the main poverty measure -the adjusted headcount ratio ‫ܯ(‬ ) -and its two partial indices, the multidimensional headcount ratio ‫)ܪ(‬ and the average deprivation scores among the poor ‫.)ܣ(‬ Inter-temporal analysis based on these statistics reveals the movement for a group on average. Now we wish to supplement this with a closer scrutiny of the situation of the poorest of the poor. 35
Discerning the Poorest of the Poor
Let us provide an example as to why it is necessary to scrutinize the poorest of the poor. Suppose, a deprivation score vector in year 1999 was ܿ = (0, 0.2, 0.4, 0.6, 0.8, 1); and so for ݇ = 1/3, ‫ܯ‬ =0.467, ‫ܪ‬ =66.7%, and ‫ܣ‬ =70.0%. Now, suppose in two different time lines, the deprivation score vector becomes ܿ′ = (0, 0.2, 0.2, 0.4, 0.8, 1) and ܿ′′ = (0, 0.2, 0.2, 0.5, 0.8, 0.9) in year 2006. In both ܿ′ and ܿ′′, the least poor person has become non-poor, but in ܿ′ the deprivation score of the second least poor person has improved, whereas in ܿ′′ the situation of the second least poor and the poorest of the poor have both improved. None of the three statistics is able to capture this distinction. Note that ‫ܯ‬ and ‫ܪ‬ for both ܿ′ and ܿ′′ improve to 0.367 and 50%, respectively; whereas ‫ܣ‬ deteriorates for both to 73.3%.
The above example uses a household's deprivation scores, which is a measure of multiple deprivations or the intensity of deprivations of the poor, to distinguish the poorest. However, this does not capture the difference in the depth of deprivation in one or more indicators. For example, two people may each be deprived in half of the indicators, but one is just barely below the deprivation cutoff whereas another is further below the cutoff in each indicator. Thus, we can think of two distinct ways to distinguish the poorest of the poor: one is by their intensity as in the example in the previous paragraph and the other is by the depth of their deprivation.
To discern the poor who have a larger intensity of deprivations (whom we will call intensely poor), we use a higher poverty cutoff -in this case of ݇ =1/2, which identifies those who have deprivation scores of 0.5 and above. Discerning the deeply poor, on the other hand, requires choosing a more stringent deprivation cutoff for each indicator. 36 We refer to these deprivation cutoffs as ultra-deprivation cutoffs. We refer to the poor identified by the ultra-deprivation cutoffs (and ݇ = 1/3) as deeply poor. Segmenting the poor into these two categories allows us to study the inter-temporal changes among the poorest of the poor more closely. We can also study the trajectories of the moderately poor (those who are neither deeply nor intensely poor). We provide a diagrammatic outline of this framework in Figure 7 .1.
Area OBCD in Figure 7 .1 denotes the entire population at a given point in time. We normalize the area to one so that all sub-areas are expressed in fractions or percentages. On the horizontal axes of the diagram, we measure the poverty cutoff, whose value decreases from one to zero as we move towards the right along the axis. On the vertical axis, we show the deprivation cutoff vector. The solid horizontal line at MPI-I distinguishes those who are not deprived in any indictor from those who are deprived in at least one of the ten MPI-I indicators using the deprivation cutoffs outlined in Table 4 .1. Area I above the MPI-I line contains the population that are not deprived in any of the ten indicators; whereas the area below the MPI-I line (area OBCD minus area I) contains the population that are deprived in at least one of the ten indicators. A person is identified as MPI-I poor if the person resides in a household that is deprived in 1/3 of weighted indicators. Thus, the MPI-I poor are contained in the area below the 35 Poverty among the poorest has been referred variously as extreme (Wodon 2001) or ultra poverty, where poorest are identified either by deeper calorie deficit (Lipton 1983) , lower wage (Cornia 1994) or lesser income (Ahmed et al. 2007) . 36 When cardinal data are available, other measures -adjusted poverty gap and adjusted squared poverty gap -proposed by Alkire and Foster (2011) may be used. These measures are multidimensional extensions of the FGT class of measures proposed by Foster, Greer and Thorbecke (1984) .
MPI-I line and to the left of the line corresponding to ݇ = 1/3 or the area III + IV + V + VI. Given that we normalize the entire area to one, ‫ܪ‬ = III + IV + V + VI. Area II contains the deprived non-poor: the population who are deprived in at least one indicator but who have a deprivation score less than 1/3.
The intensely poor are identified by a more stringent poverty cutoff of ݇ = 1/2 which is shown by the dotted vertical line in Figure 7 .1. Areas III + IV, to the left of the dotted vertical line and below the MPI-I line, contain the population who are deprived in half or more of weighted indicators. Note that the intensely poor are identified as deprived in any indicator by the MPI-I deprivation cutoffs and so lie below the MPI-I line. Now, the dashed horizontal line referred to as 'ultra' discerns those among the MPI-I poor who are not deprived by any of the ultradeprivation cutoffs from those who are deprived in one-third of weighted indicators using the ultra-deprivation cutoffs. Areas IV + V contain those who are identified as deeply poor. It is now obvious that the overall MPI-I headcount ratio is a sum of four components: III, IV, V, and VI. Area III contains those who are intensely poor, but are not identified as deeply poor. They are deprived in a larger number of indicators but are not necessarily deeply deprived in these indicators. Area V, on the contrary, identifies those who are deeply deprived by the ultradeprivation cutoffs but are not deprived in a large number of indicators or are not intensely poor. Area IV contains those who are both intensely poor and deeply poor. These poor people are deprived in a large number of indicators, as well as deeply deprived in these indicators, and thus they, truly, are the poorest of the poor. Finally, Area VI contains those who are neither intensely poor nor deeply poor. We refer to these MPI-I poor as moderately poor -those who are deprived in a relatively small proportion of indicators and are not deeply deprived in these indicators at the same time. 
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This type of decomposition of the multidimensional headcount ratio, in fact, may be useful for inter-temporal policy analysis of poverty. The overall change in the multidimensional headcount ratio can also be decomposed into four elements as: Δ‫ܪ‬ = ‫ܫܫܫ‪Δ‬‬ + Δ‫ܸܫ‬ + Δܸ + Δܸ‫.ܫ‬
The Ultra-Deprivation Cutoffs
The ultra-deprivation cutoffs for the ten indicators are outlined in Table 7 .1. 37 The nutrition indicator now identifies a household as deprived if there is any woman with a BMI lower than 17 Kg/m 2 or a child with a z-score lower than -3 standard deviations away from the mean. The mortality indicator identifies a household as deprived if any woman in the household has lost two or more children under the age of five years. Note that deprivation in this indicator requires two or more deaths of children of any one woman in the household and not just two or more deaths in the entire household. 38 The schooling indicator identifies a household as deprived if no adult member in the household has completed even a single year of education; whereas, the attendance indicator identifies a household as deprived if no child in the household in the age group of 6-14 is attending school in a particular academic year. The drinking water source is unprotected and more than a 45-minute walk (round trip) Housing
The household resides in a kaccha house Cooking fuel
The household mainly cooks with wood or straw/shrubs/grass Assets The household does not own any of: radio, TV, telephone, bike, motorbike or refrigerator, and does not own a car or truck
We set more stringent deprivation cutoffs for five of the six standard-of-living indicators. We were not able to set a more stringent deprivation cutoff for the electricity indicator because the only information available in the dataset was whether each household had access to electricity or not. More information, such as the duration of access to electricity, would have allowed us to set a more stringent deprivation cutoff. The sanitation dimension identifies a household as deprived if the household does not have access to any facility and members of the household use open bush or field as a sanitation facility. For the water indicator, a household is identified as deprived if the water source is unprotected and the source is more than 45 minutes' walking distance 37 Note that because data are ordinal or categorical, while we can say that the ultra deprivation cutoffs identify a subset of the MPI-I, we cannot make any claims as to whether each indicator's cutoff reflects a comparably severe deprivation, in comparison with the first deprivation cutoffs, as another indicator. As other 'ultra' deprivation cutoffs are possible to implement, their selection and justification is a topic for further research. 38 An alternative indicator may be two or more deaths of children from any household, which, however, may be highly biased by the household size. We consider the death of two children for a mother from a smaller household more tragic than the death of any two children from a significantly larger household having several women of reproductive age, and thus a deeper form of deprivation in the mortality indicator.
(round trip) away from the residence. The housing dimension identifies a household as deprived if the household lives in a kaccha house built with unimproved materials for floor, roof and wall throughout. The cooking fuel indicator identifies a household as deprived if the household uses mainly wood and straw/shrubs/grass as cooking fuel. 39 For the final indicator on assets, we identify a household as deprived if the household does not even own even one of the basic assets: radio, television, telephone, bike, motorbike or refrigerator. Table 7 .2, we report the percentage of people deprived in the ten indicators based on the ultradeprivation cutoffs. Comparing with the percentages of people deprived by the MPI-I deprivation cutoffs reported in Table 5 .1, we find, predictably, that the extent of deprivations in the ultra-deprivation cutoffs is much lower. Ultra-deprivations in the education and health indicators are less than half of the MPI-I deprivations in 1999 and nearly that in 2006. Ultradeprivations are also much lower for 'water', 'housing' and 'assets'. Unlike in the case of MPI-I, the reduction in deprivation in 'attendance' is statistically significant for the ultra-deprivation cutoff, but the reduction in deprivation in 'water' is no longer significant.
Decomposition of Multidimensional Headcount Ratio
We now present the decomposition of multidimensional poverty in the Indian context. In Table  8 .1, we present the results at the national level, across geographic regions, and across social groups. The left column lists the regions. The next five columns report the multidimensional headcount ratios for 1999 and their decomposition into four components as explained in Figure  7 .1. The results are sobering: nearly 66.4% of India's multidimensionally poor people in 1999 were deeply and/or intensely poor; only 33.6% were moderately poor. In particular, nationally, 56.8% of the population were MPI-I poor: 19.3% were both deeply poor and intensely poor, 11.3% were intensely poor but not deeply poor, 7.1% were deeply poor but not intensely poor, and only 19.1% were moderately poor. This dramatic and worrying finding illuminates the need for further analyses regarding the depth and intensity of poverty, how this profile of poverty changes over time (see below), and, eventually, how it compares with other countries.
The next five columns report the multidimensional headcount ratios for 2006 and their four components. The final five columns report changes over time in the multidimensional headcount ratio and four components. We already know that the multidimensional headcount ratio has fallen by 8.3% nationally. If we break down the overall change in ‫ܪ‬ into four elements as discussed at the end of Section 7.1, the we find that 5.4% of the reduction has been attributed to those who are both intensely and deeply poor, only 0.8% has been attributed to those who are intensely poor but not deeply poor, and 1.6% has been attributed to those who are deeply poor but are not intensely poor. The reduction in moderately poor has been merely 0.5%.
What does this mean? First of all, it means that, as expected, reduction in moderately poor (which is better than being deeply or intensely poor) has been relatively slower. Second, we see that the poorest of the poor -the deeply and intensely poor group -decreased by nearly 28%: from 19.3% to 13.9% of the population, which is also very good. We note that the deeply poor decreased relatively more than the intensely poor group, both in absolute and relative terms. Thus the best news is that across the four subgroups of the poor, poverty reduction among the poorest of the poor has been the strongest between the two periods, followed by the deeply poor then intensely poor. Thus at a national level, there is a very positive evolution.
However, this decomposition pattern has not been uniform across all subgroups, as reported in Table 8 .1. In urban areas, the reduction in ‫ܪ‬ has been attributed to a reduction in all four components; whereas, in rural areas, the share of moderately poor has increased. We see some less-positive trends in some states: for example, both Rajasthan and Uttar Pradesh have reduced H by nearly 5% and had about 23% of people in the deeply and intensely poor category in 1999, but Uttar Pradesh reduced this group by 7.1% whereas Rajasthan only reduced it by merely 3.7%. Madhya Pradesh, which also reduced its multidimensional headcount ratio by nearly 5 percent, reduced its 23.7% of deeply and intensely poor by a mere 3.4%. The different between Madhya Pradesh and Rajasthan is that Madhya Pradesh reduced the share intensely poor more than that of Rajasthan. Thus, it is interesting enough to see that all three states -Madhya Pradesh, Rajasthan and Uttar Pradesh -had more that 63% of their population MPI-I poor in 1999 and all of them have reduced the multidimensional headcount ratio by around 5%, but following different trajectories. We also see worrying patterns among the Scheduled Tribes again. Although the reduction in the share of intensely poor and deeply poor has been second largest among STs, yet the reductions in other groups have been larger. Similarly among the Muslim population, the deeply and intensely poor category fell only about 1.5% (from 20% to 18.4%), leaving them with a starkly higher percentage than the other religious categories in 2006. A common pattern that can be seen across almost all subgroups is that the share of population that is both intensely poor and deeply poor has gone down even when the share of moderately poor has gone up. However we have noted that the pace of changes across groups has varied greatly, and that intra-group disparities have been exacerbated. Further research is required on these types of decompositions.
Concluding Remarks
This paper created an MPI-I which, although slightly less accurate than the international MPI, has the great advantage of being strictly comparable across time. Based on these comparable indicators, our findings show that, nationally, multidimensional poverty has fallen in India between 1999 and 2006. In order to understand how this reduction has taken place, we have broken down the index into different components. Breaking down the index into the multidimensional headcount ratio and average intensity of deprivation among the poor, we find that the reduction in multidimensional poverty has been mainly caused by a significant reduction in the multidimensional headcount ratio. Although statistically significant, the reduction in the average intensity of poverty has been smaller. Among states, Andhra Pradesh has reduced the intensity of deprivations among the poor most; whereas, Kerala has reduced the multidimensional headcount ratio most. We then break down the overall poverty index across indicators and find that the reduction has been fastest in access to electricity, drinking water, improved sanitation, and housing. This has led to an increase in the relative contributions of deprivations such as nutrition and school attendance to India's poverty in the latest period. Decomposing the population based on household characteristics generates additional insights. Decomposing the population across different household sizes, we find that multidimensional poverty tended to be higher among the larger households in 1999 and that the reduction in poverty has been slowest for these larger and poorer households. Also, the share of population living in female-headed households increased from 7.6% in 1999 to 10.8% over the next seven years. In 1999, multidimensional poverty among the female-headed households was lower than the male-headed households. In contrast, multidimensional poverty was higher among the female-headed households in 2006, bucking the national downward trend. There was a statistically significant decrease in poverty among the male-headed households, but there was no change in the situation among female-headed households. This is an area for future research.
Finally, in order to understand the situation among the poorest of the poor, we identify subgroups among the poor using two additional criteria. One identifies a household as intensely poor if the household is deprived in a larger share of indicators (more than half, rather than onethird). The second identifies a household as deeply poor if the household is deeply deprived in each of the MPI-I indicators. The set of the poorest of the poor identified by the first of these two methods is called intensely poor and those identified by the second method are called deeply poor. We divide the MPI-poor people into four groups: those who are both intensely poor and deeply poor, those who are deeply poor but are not intensely poor, those who are intensely poor but are not deeply poor, and those who are moderately poor. Alarmingly, we find that in 1999 nearly 66% of India's poor people were deeply or intensely poor -or both. Happily, we find that the share of people who are both deeply and intensely poor has gone down the most. However, there is no cause yet for celebration because still in 2006, 29.8% of the population were either intensely poor or deeply poor and 13.9%, or more than 140 million people, were simultaneously intensely poor and deeply poor. 40 This number is larger than the total population of Japan.
Let us now discuss some issues that lie beyond the scope of this paper but require further research and serious attention. First, in the current paper, we show differing patterns of change in income poverty and multidimensional poverty at the state level. It is imperative to explore the relationship between income poverty and multidimensional poverty at a more micro-level. However, neither of the two existing nationally representative surveys with inter-temporal datasets allows such comparisons. The National Family Health Surveys do not collect any information on household incomes or consumption expenditures and the National Sample Surveys do not collect any information on the anthropometric indicators such as the nutritional status of household members. Alkire and Kumar (2012) 
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-10% -11% -11% -10% 5% + -13% -15% --2% -3% + -10% -12% --16% -15% --39% -43% --9% -12% --2% -9% + -15% -16% -West Bengal -16% -18% -18% --5% -9% + -12% -15% + -13% -15% + -25% -27% --11% -21% --26% -33% --10% -15% + -3% -12% + -11% -12% + The table presents the percentage change in the multidimensional poverty indices ‫ܯ(‬ ) and the percentage changes in the proportion of population deprived (%Dp.) and the censored headcount ratio (CHR) of each indicator. The table also reports the change in the contribution (߶) of each indicator to the ‫ܯ‬ over the years. If the contribution increases then it is denoted by a '+' sign and if the contribution decreases, it is denoted by a '-' sign. For example, Kerala has registered a large improvement in sanitation, electricity and water and as a result, the contribution of these three indicators has gone down in 2006. 
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